Abstract. Estimation of tocopherol isomers composition in seed oil of seabuckthorn (H. rhamnoides ssp. mongolica) varieties is represented. It has been established that α-tocopherol is the dominant tocopherol in the lipids of the seabuckthorn seeds, the mean content of which for two years has been ranged from 2.1 (Dar Katuni) to 4.8 mg/100 g (Yantarnaya). In general within the evaluated group of subspecies, the mean content of α-tocopherol was determined at 3.5±0.3 mg/100 g. β-, γ-and δ-tocopherols were characterized by low content, accumulating an average for two years at 0.5±0.1, 1.3±0.1 and 0.7±0.3 mg/100 g, respectively.
Introduction
Tocopherols (vitamin E) considered as one of the most important substance of lipophilic origin. They possess vitamin activity, have significant antioxidant properties that prevent lipid peroxidation by inactivating free radicals of fatty acids [1] . It has been found out that tocopherols in plants are represented by closely related by chemical structure isomers -α-, β-, γ-, δ-tocopherols [2] . They are only producing by plants and convey to human body with food, mainly as vegetable oil [3] .
Seabuckthorn (Hippophae L.) is one of the most prospective horticultural crop, which synthesize oil both in pulp and seeds and widely used in industry. Tocopherols are quite valuable part of seabuckthorn oil. Several investigations on tocopherol isomers content in seabuckthorn pulp oil have been already done on some subspecies. Meanwhile till now there have not been carried out any researches on tocopherol isomers estimation in seabuckthorn seeds of H. rhamnoides subspecies mongolica, which widely grown in Siberia and considered as most promising subspecies within genus Hippophae L. This subspecies is represented by many so called ecotypes, which are grown in different regions, soil and climate conditions. The reason of current investigation was comparative estimation of tocopherol isomers composition in seed oil of different ecotypes of H. rhamnoides subspecies mongolica, growing in the same soil and climate conditions on experimental plots of Lisavenko Research Institute of Horticulture for Siberia. Tocopherols estimation carried out by using Shimadzu Liquid Chromatograph LC-6 A, equipped by spectrophotometric detector Shimadzu SPD-6 AV. Tocopherols were identified by retention time and quantified using an external standard based on measurements of peak area values. As standards α-, β-, γ-and δ-tocopherols have been used (Bestimmung der Tocopherole und Tocotrienole (Vitamin E) DGF-Einheitsmethoden F-II 4a, SOP 3.IV.02. ver. 1.).
Results and discussion
As a result of tocopherols estimation in lipids of seabuckthorn seeds it was established that α-tocopherol is the major tocopherol isomer. Content of α-tocopherol in Yantarnaya variety was higher (4.8±1.9 mg/100 g) compare to the rest of varieties. Lowest level of α-isomer has been found in Dar Katuni variety (2.1±1.6 mg/100 g). Mean value of α-tocopherol through all varieties is 3.5±0.3 mg/100 g (table 1). Within years of investigation content of β-tocopherol in seabuckthorn seeds varied from 0.3±0.2 (Dar Katuni) to 0.9±0.5 mg/100 g (Chuiskaya) with mean value at 0.5±0.1 mg/100 g and variation of 39.8%. Content of γ-tocopherol in lipids of seeds ranged from 0.9±0.5 BIO Web of Conferences 11, 00051 (2018) https://doi.org/10.1051/bioconf/20181100051
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(42-68-2) to 1.7±1.3 mg/100 g (Zarja Dabat) and mean value 1.3±0.1 mg/100 g. Elizaveta and Inja varieties accumulated highest volumes of δ-tocopherol -1.5±1.2 and 3.5±3.3 mg/100 g respectively. Lowest level of δ-tocopherol was noted in Yantarnaya variety -0.1±0.1 mg/100 g. Mean amount of δ-isomer is 0.7±0.3 mg/100 g.
As regards comparative tocopherols content estimation between seabuckthorn ecotypes it has been noted that volumes of α-tocopherol ranged from 2.3±1.7 (mutants) to 4.2±2.2 mg/100 g (Buryat ecotype). High level of this isomer has been found in seeds of SayanKatun and Krasnoyarsk-Sayan ecotypes. Content of β-tocopherol ranged from 0.3±0.1 (Krasnoyarsk-Sayan ecotype) to 0.9±0.5 mg/100 g (Chuya ecotype). Highest level of γ-tocopherol in seeds has been accumulated by Buryat ecotype, while lowest level by Chuya ecotype -1.7±1.3 and 1.0±0.7 mg/100 g respectively. Mutants have been distinguished by highest volumes of δ-tocopherol which accumulated up to 2.5±2.3 mg/100 g. There have not been found any significant differences in tocopherol isomers content depending on year of investigation.
Most of results concerning tocopherol estimation that have been found in literature are about total content of tocopherols but not isomers one. That is why it is quite difficult to compare obtained results with represented in literature.
For instance according to [4] tocopherols content in seeds of Altai seabuckthorn is 14.3 mg/100 g. At the same time according to most recent investigations [5] tocopherols content in seeds of seabuckthorn is much higher and reported as about 62.15 mg/100 g. Some foreign researches like Beveridge et al. [6] , Zhang et al. [7] reported about total content of tocopherols in seed oil from 61.0 to 113.0 mg/100 g. According to Kallio et al. [8] tocopherols content is about 28.7 mg/100 g, that much lower compare to previous authors. In 2017 group of researches from Slovakia carried out more comprehensive investigation of tocopherols content in seabuckthorn seeds. It has been reported that major tocopherol is α-tocopherol, that in accordance with our results. The amount of α-tocopherol in seabuckthorn seeds is about 70.0 mg/100 g. β-, γ-and δ-isomers accumulated in lower amounts. For instance β-tocopherol content was 17.07 mg/100 g, γ-tocopherol -45.85 mg/100 g, δ-tocopherol -9.47 mg/100 g [9] . These results are much higher compare to that obtained by our research. Because of lack of information on this topic, quite different results of them the further investigations and analyses are necessary.
